abstract. The Rubus flora of northern Wielkopolska (Greater Poland) is not yet fully discovered, but the recent studies on the genus Rubus suggest that it is clearly not as rich as in case of southern Wielkopolska. The results of the field observations show that the area of the Durowo Forest District contains 14 representatives of the genus Rubus, out of which the presence of four taxa has already been reported and confirmed. Only Rubus czarnunensis, species endemic to Poland and mentioned in this area in the early 20th century, was not rediscovered. The presence of two species, previously unknown in this area, R. nemoralis and R. seeber gensis, have shifted their range limits by 16 km and 30 km to the north, respectively. A statistically significant higher number of bramble species occurred in pine forest growing on fertile deciduous forest habitats.
INTRODUCTION
In Poland, there is a comprehensive elaboration on the taxonomy and chorology of the genus Rubus by . On a more local scale, the brambles continue to remain a fairly unknown constituent of the forest, however, considering the number of taxa, it is not uncommon for them to be the main component of woody flora of such communities. Over a decade from the release of the monograph of the genus Rubus in Poland, 14 more species were added to the 92 which were already covered by the book . This number includes five species considered to be unknown to science (Zieliński et al. 2004b , Zieliński & trávniček 2004 , trávniček et al. 2005 , Maliński et al. 2014 , Wolanin et al. 2016 , as well as nine species previously unknown in Poland (kosiński & bednorZ 2003 , Zieliński et al. 2004a , b, Zieliński & trávniček 2004 , kosiński & oklejewicZ 2006 , kosiński 2006 , kosiński & Zieliński 2013 , oklejewicZ et al. 2013 , kosiński et al. 2014 , Maliński et al. 2015 .
The contemporary research on Rubus flora in Wielkopolska was focused on the southern part of the region, where a total of 54 species of the genus Rubus were observed (Maliński 2001) . The Rubus flora of northern Wielkopolska appears to be distinctly less numerous: the herbarium collections from the ATPOL BC and CC squares (20 000 km²), which contain the area of research, encompass 29 taxa. The reason for this might be the lack of more complex research on brambles performed in this part of Poland. Sample data on this topic is derived primarily from areas falling under various forms of nature protection, or such for which exclusive floristic elaborations were created. In areas neighbouring the Durowo Forest District, a relatively high amount of information regarding the occurrence of brambles comes from the Landscape Park Zielonka Forest, as well as from the eastern part of Gniezno Lake District.
The purpose of the study was to learn about the species richness, distribution and conditions of occurrence of the representatives of the genus Rubus in the area of Durowo Forest District, which should at least partially allow to fill the gap in the knowledge of the bramble flora of the northern parts of Wielkopolska.
RESEARCH AREA
The study area is located within four administrative districts: Chodzież, Gniezno, Oborniki and Wągrowiec (Fig. 1) . According to the physico-geographical regionalization, it is situated in the Chodzież and Gniezno Lake Districts mesoregions belonging to the Wielkopolska Lake District macroregion (kondracki 2014). A part of the Durowo Forest District is the area of protected landscape "Wełna River Valley and Gołańcz-Wągrowiec channel". The "Wełna River Valley" is also included in the habitat protection NATU-RA 2000 PLH300043 (bator et al. 2014 .
The terrain is predominantly flat, with several undulating or hilly places in the south-eastern part. The altitude differences on the surface in the middle and western part do not exceed 5 m. The lowest place (67 m) is located in the western part of Wełna River Valley, whereas the highest point (129.6 m) is located in the Gołaszewo forest range (plan UrZądZenia lasU… 2011).
The major part of this area is used as agricultural crops. Forests account for about 14% of the area. The largest area is occupied by deciduous forest habitats (69%), and fresh mixed broadleaved forests prevail among them (32.8%). Coniferous forests are represented mostly by fresh mixed coniferous forests (24.9% of forest area).
In the locations covered by this research, rusty soils were the dominant type, and they were represented mainly by haplic brunic arenosols (34.2%) and brunic arenosols (26%). The following types of soils occurred less frequently: luvisols (8.2%), mollic gleysols dystric (5.5%), podzols (5.5%), umbric gleysols (4.1%) and phaeozems (4.1%), whereas other types of soils had a marginal presence (bank danych o lasach… 2016).
The climate in this area is shaped by the polar-oceanic air masses. The average amount of rainfall is 
METHODS
The primary source of information regarding the contemporary bramble flora was the field research conducted since the second half of July 2016 to October 2016. Data encompassing 233 records was collected from a total of 80 locations. Historical data in the form of herbarium materials, consisting of a total of 13 records regarding the presence of five species (KOR, POZ and WRSL), was included as well. An area of about 1 hectare, within a specific sub-compartment, was considered as a single location. Observations regarding each stand were documented with a list of Rubus species along with estimations of their abundance in accordance with a six-level number/percent scale: 1 -a few (1-3 specimens/ramets per location), 2 -several (4-10 specimens/ramets), 3 -over a dozen (11-20 specimens/ramets), 4 -many (more than 20 specimens/ramets or 5-15% coverage), 5 -numerous (16-30% coverage), 6 -common (more than 30% coverage). The habitat data (soil types, habitat types of forests, forest stand age and composition) was derived from the Forest Data Bank (bank danych o lasach… 2016). Taxonomic nomenclature and information concerning the general range of Rubus species are based on Atlas Florae Europaeae (kUrtto et al. 2010) , and the data regarding their distribution in Poland were derived from the work of . The grid of 1 × 1 km squares, in accordance with the principles outlined in the Atlas of Distribution of Vascular Plants in Poland (Zając 1978) , was carried on the maps. The map of concentration of species was prepared using inverse distance weighting (IDW) in the QGIS 2.18. software (QGis developMent teaM 2016). The Chi-square test was conducted using the Past 3.14 software (haMMer et al. 2001 ) in order to determine the relationships between different features of the habitat and the number of species in the stand. The current locations were marked on the species distribution maps using a black circlet (), whereas the historical data were marked using grey diamonds (). (Fig. 3) A species with an Euro-Siberian distributional range, with the centre in Europe, common in entire Poland. Detected in 44 locations (55%) in the research area, mainly on roadsides, forests and riparian forests, and humid fresh and forests. (Fig. 4) An endemic species to Poland, occurring mostly in the northern Wielkopolska. Reported in one location, north-east from the town of Mieścisko (spribille 1902), not confirmed later point of time, not found during the field research (this is the southernmost place of reported occurrence of this species). 3. Rubus gothicus (Fig. 5) Central European species, distributed in southern Scandinavia, Denmark, Germany and western and north-western Poland. Previously not reported in the study area. During the research, this species was detected in seven locations (8.8%), mainly on roadsides in moist and fresh deciduous forest habitats. 4. Rubus gracilis (Fig. 6) Central European species, commonly found in the southern half of Poland. Previously not reported in the research area. During the field study, this species was found in 10 locations (12.5%), mainly in mixed coniferous and deciduous forest habitats. (Fig. 7) Circumboreal species; the typical subspecies (R. idaeus subsp. idaeus) is present in Europe and western Asia. The most common representative of the genus Rubus in the research area (78 records, 97.5% of locations). Common species, ubiquitous, growing regardless of the environmental conditions. 6. Rubus nemoralis (Fig. 8) A species quite common in the north-east Europe, in Poland mostly present in the eastern parts of the Wielkopolska and Lower Silesia. Previously not reported in the study area (the nearest known location is in the Zielonka Forest). During the field research, Fig. 3 (Fig. 12) A bramble distributed in the north-western and central Europe; in Poland: most commonly occurs in Wielkopolska and less frequently in Western Pomerania. Previously not reported in the study area. During the research, this species was found in one location, in a mixed fresh deciduous forest habitat. 11. Rubus radula (Fig. 13) Central European species (western and central Europe); in Poland most common in Lower Silesia, Subcarpathia, Wielkopolska, and along the coast of the Baltic Sea. It was found for the first time in the study area, in one location in a fresh broadleaves forest habitat. 12. Rubus saxatilis (Fig. 14) A perennial herbaceous plant of a Euro-Asian range; can be found in entire Poland, less frequent in the South-West and in the South. (Fig. 15 ) An endemic species in Poland, commonly found in southern Wielkopolska, and in scattered locations in Lower Silesia. Previously not reported in this area. During the field study, this species was found in two locations which expand the current northern range of the species by 30 km (from the previously known locations in the Zielonka Forest). This bramble grows in fresh mixed coniferous forest and fresh deciduous forest habitats. 14. Rubus sprengelii (Fig. 16) Central European species, in Poland mostly present in areas between the Vistula and the Odra rivers. Previously not reported in this area. During the research, this species was detected in 13 locations (16.3%), mostly in fresh mixed forest habitat, and (Fig. 17) A taxon of a hybrid origin, formed as a result of interbreeding between the R. idaeus and R caesius, which belong to different subgenera (Idaeobatus and Rubus, respectively), most often present in the places of abundant presence of the parent species, usually in synanthropic and disturbed habitats. Previously reported in one location near Wiatrowiec (Spribille 1898, KOR 10819 & WRSL). During the research, the species was detected in 13 more stands (16.3%).
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DISCUSSION AND CONCLUSIONS
More than a half of the Rubus flora in the Durowo Forest District consists of very rare species (less than 5% of all surveyed locations): R. nemoralis, R. pyrami dalis, R. radula, R. pedemontanus and R. seebergensis, as well as rare species (5-10% of locations): R. nessensis, R. gothicus, R. saxatilis. Moderately common (11-20% of locations) were the following species: R. gracilis, R. sprengeli and R. ×pseudoidaeus, whereas R. caesius, R. plicatus and R. idaeus were classified as common species (more than 50% of locations).
The distribution of the bramble species in the research area is not homogeneous. Three areas of species concentration can be identified (Fig. 18) : 1) 0.7 km south-east of Potulice, north of Rogoźno; 2) 1 km south of Miłosławice, in the south-east part of the research area; and 3) north-west of Wągrowiec. The first case includes location no. 33, where eight species of bramble were detected. It was situated on the edge of a 12-years-old forest plantation, primarily composed of pedunculate oak, in a fresh mixed forest habitat on brown deluvial soil. Stand no. 62 was the second largest location species-wise (7 species). It was located near Miłosławice, on brown soils, in a fresh deciduous forest habitat, occupied by a 124-year-old pine forest in the renewal phase, with underplanting. In the same forest complex, location no. 65 was also species-rich (6 species), placed on an umbric gleysols, in a moist deciduous forest habitat, on the edge of a barely 20-year-old forest plantation consisting of pines with a small admixture of birch trees. North-west of Wągrowiec, in both location no. 1 and 4, five species of the genus Rubus were detected. They occurred in pine monocultures (94-and 14-year-old, respectively), in a fresh mixed coniferous forest habitat, on haplic brunic arenosols.
In order to find the answer to the question, which features of the habitat can affect the species richness present in a particular location, different variants of the available habitat information were tested which, due to the relatively small numbers of reported specimens, were combined into larger groups (e.g. forest habitat types were simplified to two categories: deciduous forest habitats and coniferous forest habitats; soils were divided into two groups of poor and fertile soils; Rubus species abundance of stands: into species-poor (up to 3 species) and species-rich (more than 3 species) stands. The independence tests of the above mentioned habitat features and stand species richness showed no statistically significant relations between these categories. An excessive growth of shrubs in the forests ecosystems is sometimes known as fruticetisation, and its more specific form concerning brambles -rubietisation (olacZek 1974). Such form of degeneration of the forest communities mostly affects the conifer monocultures established on fertile deciduous forest habitats or on former agricultural lands. On the basis of the acquired habitat information, and the current state and age of the forest stands (bank danych o lasach… 2016), it was possible to accurately pinpoint the forest sub-compartments, in which this type incongruity occurred and to test the hypothesis of the lack of relation between the number of Rubus species in a given location and the mismatch between the type of forest stand and the type of habitat. Two types of forest stand/habitat type congruency were distinguished: 1) forest stands incompatible with the habitat type, which in most cases resulted in the domination of pines in the deciduous forest habitats, 2) forest stands more or less compatible with the habitat type, i.e. the dominance of conifer species in the coniferous forest habitats, or the dominance of deciduous species in the broadleaved forest habitats. By doing so, a 2 × 2 contingency table was prepared: a stand consistent with the habitat and containing 4-8 Rubus species (5 locations) or 1-3 species (37 locations); a stand incompatible with the habitat with 4-8 bramble species (13 locations) or 1-3 species (21 locations). A statistical analysis has shown the significant relations between the stand-habitat compatibility, and the number of Rubus species (Pearson's Chi-square: 7.21, df = 1, p = 0.007, Monte Carlo p = 0.014, Cramér coefficient V = 0.31), which means that a higher number of bramble species was present in forest stands which were incompatible with the type of habitat.
The number of Rubus species detected in the Durowo Forest District (14 taxa) is relatively low, when compared with species richness of the regions in the south of Poland, e.g. in the Bardo Mts. (Central Sudetes), on a comparable area, the presence of 50 bramble species was confirmed (kosiński 2010). During the research, as many as 10 new bramble species were found. Presumably, that is largely due to the lack of previous observations on the genus Rubus in this part of Wielkopolska. This is confirmed by the presence of R. caesius among the newly discovered species, which is widely known as one of the most common representatives of the genus Rubus in Poland. Furthermore, all new species, with the exception of R. pedemontanus, were previously known from the locations in the close proximity (10-15 km) from the borders of the Durowo Forest District. Additionally, in this area, there are other species, which were not detected within the borders of the Forest District: R. armeniacus Focke, R. apricus Wimm., R. fasciculatus p.j. Müll. and R. lamprocaulos G. Braun. The proximity of their stands suggests, that it is possible for those species to be present within the Forest District. In part, lack of them may be due to the specific nature of the research, which was focused on forests, hence the more synanthropic species, such as R. armenia cus and R. fasciculatus, occurring more frequently in the vicinity of the villages and/or on roadsides, may have been overlooked. Historical stand of R. apricus in the vicinity of the Zielonka Forest (Kulesza, 1930, POZnb) was the northernmost location of the species (both in Poland and throughout Europe), and was quite distinctly isolated from the main part of its range. This renders finding it in the area covered by the research highly unlikely. Rubus lamprocaulos is quite rare in region of Wielkopolska, however the possibility, that it is present in the Durowo Forest District, cannot be ruled out.
Among the group of species considered new in the research area, R. nemoralis and R. seebergensis deserve special attention. Their stands expand northward their previous range by 16 km and 30 km, respectively. The stand of R. pedemontanus is interesting as well, as it falls into the disjunction zone between areas of high presence of this species in the southern and northern Poland, which may indicate that the gap between these ranges is not clear cut, and to some extent might be related to the fact, that the previous research conducted in this area was insufficient.
